TRH-induced vagal stimulation of duodenal HCO-3 mediated by VIP and muscarinic pathways.
The central nervous system effects of thyrotropin-releasing hormone (TRH) on proximal duodenal bicarbonate secretion were studied in freely moving rats. Cerebroventricular administration of TRH (0.5-5.0 nmol) significantly stimulated basal duodenal bicarbonate secretion, whereas intravenous administration of TRH did not. Ganglionic blockade with chlorisondamine and truncal vagotomy abolished TRH-induced bicarbonate secretion, whereas atropine significantly attenuated the response. The vasoactive intestinal peptide (VIP) receptor antagonist, (4Cl-D-Phe6, Leu17) VIP given intravenously completely prevented the stimulatory effect of central TRH on duodenal bicarbonate secretion. In contrast, hypophysectomy, adrenalectomy, opiate and noradrenergic blockade, or indomethacin did not affect the TRH-induced bicarbonate response. Intravenous administration of VIP and carbachol significantly stimulated bicarbonate outputs, and these responses were blocked by the VIP antagonist and atropine, respectively. These results indicate that TRH may serve as a central nervous system mediator that stimulates duodenal bicarbonate secretion in rats by increasing vagal outflow. Vagal stimulation induced by TRH increases duodenal bicarbonate secretion by the release of VIP and, in part, by activation of a muscarinic pathway but not by pituitary, adrenal, and noradrenergic pathways or endogenous opiates and prostaglandins. The actions of peripheral VIP and carbachol appear to be mediated by specific VIP and muscarinic receptors, respectively.